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Amendment s to the f> <mc 

Please amend claims 1, 23, 34, 45-47, and 49-51 as follows. Please cancel claims 12-22 and 48 
Tlus hstmg of claims replaces all prior versions, and listings, of claims in the application. 

Listing of rl^c 

1 • (currently amended) A memory module for use in a memory system, the memory module 
comprising: 

a first memory module including a memory device, a first buffer, and a second 
buffer, the first buffer receiving a first write clock signal and a control signal that includes 
a read or write command in a first direction of transmission, the second buffer receiving 
the first write clock signal in me first direction of transmission and a first read clock 
signal in a second direction of transmission, the second bufTer being coupled to a first 
data bus and a second data bus; 

the first memory module generating a second write clock signal in response to. 
and in phase with, the first write clock signal, for transmitting data from the second buffer 
in the first direction of transmission if the write command indicates that data is to be 
written to a second memory module in the memory system, and generating a memory 
write clock signal in response to, and in phase with, the first write clock signal, for 
writing data from the second buffer to the memory device if the write command indicates 
that data is to be written to the memory device in the first memory module; and 

the first memory module generating a memory read clock signal in response to, 
and in phase with, a memory write clock signal, for reading data from the memory device 
to the second bufTer if the read command indicates that data is to be read from the 
memory device in the first memory module, the m^n, write clock signal haymg 
substantially ttlS same propa^ dehy n s data tt mto&i from t he pujfo «» ftg 

memory device and ftfi memory rnnrf doc k signal having snb stantiatlv th. ^ 
propagation del^y ns data trm^ w the mgmj ay, d e v™ tt,» w> tfPT 
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(previously presented) The memory module of claim 1 wherein the first memory module 
further generates a second read clock signal in response to, and in phase with, .he first 
write clock signal, for transmitting data from the second buffer in the second direction of 
transmission. 

(previously presented) The memorymodule of claim 1 wherein the memory read clock 
signal is a clock signal returned from the memory device in response to, and in phase 
with, the memory write clock signal. 

(original) The memory module of claim 3 wherein the memory read clock signal is 
generated on a transmission path that is coupled to a transmission path of the memory 
write clock signal. 

(original) The memory module of claim 4 further comprising a dummy load coupled to 
the transmission path of the memory read clock signal and the memory write clock signal. 



6- (previously presented) The memory module of claim 4 wherein the transmission path of 
the memory read clock signal and the transmission path of the memory write clock signal 
are substantially equal in length to that of a transmission path of the data between the 
20 memory device and the second buffer. 

7. (previously presented) The memory module of claim 1 wherein the second write clock 
signal is generated in response to, and in phase with, the first write clock signal, such that 
the second write clock signal is transferred to the second memory module. 

25 

8. (original) The memory module of claim 7 wherein the second write clock signal is 
generated by a phase locked loop or delay locked loop on the first memory module in 
response to the first write clock signal. 



- 3 - 



. PAGE 9/23 * RCVD AT 7/W2004 4:16:47 PM [Eastern DayBght Time) » SVR:USPTOEFXRF-1/0 * DNIS:8729306 * CSID:16177420859 * DURATION (mm«s):06-26 



JUL-06-2004 TUE 04:18 PM HILLS & ONELLO LLP FAX NO. 16177420859 P. 10 



9. 



Attorney Docket No.;SAM-021 1 
Application Serial No.: 10/079,097 
Reply to Office Action of: April 8. 2004 



receives 



10. 



10 11. 



(previously presented) The memory module of claim 1 wherein the second buffer 
a decoding signal generated at the first buffer to determine whether data access is from 
the memory device on the first memory module or from a memory device on the second 
memory module 

(previously presented) The memorymodule of claim 1 wherein the first buffer receives a 
first latency signal and transfers the first latency signal to the memory device in response 
to the first write clock signal. 

(original) The memory module of claim 10 wherein the first buffer generates a second 
latency signal in response to the first latency signal. 



12.-22 (canceled) 

15 23. (currently amended) A memory module for use in a memory system, the memory module 
comprising: 

a first memory module including a memory device and a buffer, the buffer 
receiving a first write clock signal and a control signal that includes a read or write 
command in a first direction of transmission, the buffer receiving a first read clock signal 
20 m a second direction of transmission, the buffer being coupled to a first data bus and a 

second data bus; and 

the first memory module generating a memory write clock signal in response to, 
and in phase with, the first write clock signal, for writing data from the buffer to the 
memory device if the write command indicates that data is to be written to the memory 
device in the first module, the mem^ writ, r locfr sjgaaj h-nUn, sub^n* a n„ M ^ 
p r opagation delay as data tr ansferred fro m the hnfifer t« t he memnrv H(W ^ 



25 



24. 



(previously presented) The memory module of claim 23 wherein the first memory module 
generates a second write clock signal in response to, and in phase with, the first write 
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clock signal, for transmitting data from the buffer in the first direction of transmission if 
the write command indicates that data is to be written to a second memory module in the 
memory system. 

25. (original) The memory module of claim 24 wherein the second write clock signal is 
generated by a phase locked loop or delay locked loop on the first memory module in 
response to the first write clock signal. 



10 



15 



28. 

20 

29. 



25 30. 



memory module 



26. (previouslypresented)Thememorymoduleofclaim23 wherein the first 
generates a memory read clock signal in response to, and in phase with, the memory write 
clock signal, for reading data from the memory device to the buffer if the read command 
indicates that data is to be read from the memory device in the first memory module. 

27. (original) The memory module of claim 26 wherein the memory read clock signal is a 
clock signal returned from the memory device in response to the memory write clock 
signal. 



(original) The memory module of claim 26 further comprising a dummy load coupled to a 
transmission path of the memory read clock signal and the memory write clock signal. 

(original) The memory module of claim 26 further comprising a phase locked loop or 
delay locked loop coupled to a transmission path of the memory read clock signal and the 
memory write clock signal. 

(previously presented) The memory module of claim 23 wherein the first memory module 
generates a second read clock signal in response to, and in phase with, the first write 
clock signal, for transmitting data from the buffer in the second direction of transmission 
if the read command indicates that data is to be read from a second memory module in the 
memory system. 



-5 
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25 



(previously presented) The memory module of claim 23 wherein the buffer comprises a 
first buffer and a second buffer, the second buffer receiving a decoding signal generated 
at the first buffer to determine whether data access is from the memory device on the first 
5 memory module or from a memory device on a second memory module in the memory 

system. 

32. (previously presented) The memory module of claim 3 1 wherein the first buffer receives a 
first latency signal and transfers the buffered first latency signal to the memory device in 

10 response to the first write clock signal. 

33. (previously presented) The memory module of claim 32 wherein the first buffer generates 
a second latency signal in response to the first latency signal. 

15 34. (currently amended) A memory module for use in a memory system, the memory module 
comprising: 

a first memory module including a memory device and a buffer, the buffer 
receiving a first write clock signal and a control signal that includes a read or write 
command in a first direction of transmission, the buffer receiving a first read clock signal 
in a second direction of transmission, the buffer being coupled to a first data bus and a 
second data bus; and 

the first memory module generating a memory read clock signal in response to. 
and in phase with, a memory write clock signal, for reading data from the memory device 
to the buffer if the read command indicates that data is to be read from the memory 
device in the first memory module the memory read clock signal hayjng sjjb^jailyJbe 
same mwation d.lay SS d^ transfrrre>d from th. ^ * evic& tft ^ tl> , 
memory write clock signal being generated in response to, and in phase with, the first 
write clock signal. 
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35. (previously presented) The memory module of claim 34 wherein the first memory module 
generates a second write clock signal in response to, and in phase with, the first write 
clock signal, for transmitting data from the buffer in the first direction of transmission if 
the write command indicates that data is to be written to a second memory module in the 
memory system. 

36. (previously presented) The memory module of claim 34 wherein the first memory module 
generates a memory write clock signal in response to, and in phase with, the first write 
clock signal, for writing data from the buffer to the memory device if the write command 
indicates that data is to be written to the memory device in the first memory module. 

37. (previously presented) The memory module of claim 34 wherein the first memory module 
generates a second read clock signal in response to, and in phase with, the first write 
clock signal, for transmitting data from the buffer in the second direction of transmission 
if the read command indicates that data is to be read from a second memory module in the 
memory system, 

38. (previously presented) The memory module of claim 34 wherein the buffer comprises a 
first buffer and a second buffer, the second buffer receiving a decoding signal generated 
at the first buffer to determine whelher data access is from the memory device on the first 
memory module or from a memory device on a second memory module in the memory 
system. 



40. 



1 receives ; 



39. (previously presented) The memory module of claim 38 wherein the first buffer , 

first latency signal and transfers the first latency signal to the memory device in response 
to the first write clock signal. 



(original) The memory module of claim 39 wherein the first buffer generates a second 
latency signal in response to the first latency signal. 
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4 1 . (previously presented) A memory module for use in a memory system, the memory 
module comprising: 

a first memory module including a memory device and a buffer, the buffer 
receiving a first write clock signal and a control signal that includes a read or write 
command in a first direction of transmission, the buffer receiving a first read clock signal 
in a second direction of transmission, the buffer being coupled to a first data bus and a 
second data bus; and 

the first memory module generating a second read clock signal in response to, and 
in phase with, the first write clock signal, for transmitting data fiom the buffer in the ' 
second direction of transmission if the read command indicates that data is to be read 
from a second memory module in the memory system. 

42. (previously presented) The memory module of claim 41 wherein the first memory module 
generates a second write clock signal in response to, and in phase with, the first write 
clock signal, for transmitting data fiom the buffer in the first direction of transmission if 
the write command indicates that data is to be written to the second memory module in 
the memory system, 

43. (previously presented) The memory module of claim 41 wherein the first memory module 
generates a memory write clock signal in response to, and in phase with, the first write 
clock signal, for writing data from the buffer to the memory device if the write command 
indicates that data is to be written to the memory device in the first memory module. 

44. (previously presented) The memory module of claim 41 wherein the first memory module 
generates a memory read clock signal in response to, and in phase with, a memory write 
clock signal for reading data from the memory device to the buffer if the read command 
indicates that data is to be read from the memory device in the first memory module, the 
memory write clock signal being generated in response to, and in phase with, the first 
write clock signal. 
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45. (currently amended) A memory system comprising: 

a memory controller for generating a first write clock signal and a control signal 
that includes a read or write command; and 

a first memory module including a memory device and a buffer, the buffer 
receiving the first write clock signal and the control signal in a first direction of 
transmission, the buffer receiving a first read clock signal in a second direction of 
transmission, the buffer being coupled to a first data bus and a second data bus; 

the first memory module generating a second write clock signal in 
response to, and in phase with, the first write clock signal, for transmitting data 
from the buffer in the first direction of transmission if the write command 
indicates that data is to be written to a second memory module in the memory 
system, and generating a memory write clock signal in response to, and in phase 
with, the first write clock signal for writing data from the buffer to the memory 
device if the write command indicates that data is to be written to the memory 
device in the first memory module; and 

the first memory module generating a memory read clock signal in 
response to, and in phase with, the memory write clock signal for reading data 
from the memory device to the buffer if the read command indicates that data is to 
be read from the memory device in the first memory module, the memcm, writ* 
cl ock sjgn , al havinp, substantially the same nmp ^ de ] av as Aata ^ .r—* 
fr om the buffer t o the memory device and the n^^-y^ r , W]f oi ^ a , 

substantially the same Pronation delay M data ^.f^ d frftm fl> g 

device to tha h,,ffi>r 

46. (currently amended) A memory system comprising: 

a memory controller for generating a first write clock signal and a control signal 
that includes a read or write command; 

a read clock generator for generating a first read clock signal; and 

a first memory module including a memory device and a buffer, the buffer 

-9- 
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receiving the first write clock signal and the control signal in a first direction of 
transmission, the buffer receiving the first read clock signal in a second direction of 
transmission, the buffer being coupled to a first data bus and a second data bus; 

the first memory module generating a second write clock signal in 
response to, and in phase with, the first write clock signal, for transmitting data 
from the buffer in the first direction of transmission if the write command 
indicates that data is to be written to a second memory module in the memory 
system, and generating a memory write clock signal in response to, and in phase 
with, the first write clock signal, for writing data from the buffer to the memory 
device if the write command indicates that data is to be written to the memory 
device in the first memory module; 

the first memory module generating a memory read clock signal in 
response to, and in phase with, the memory write clock signal, for reading data 
from the memory to the buffer if the read command indicates that data is to be 
read from the memory device in the first memory module, the memnrv ^ ni^v 
gj gnal having substantially the same nronasation delay a « rf a ta transfer^ fr^ ^ 
buffer to the memory deW the memory r » ad clnrTc g{f yna1 

substantially the samr nrona^ tf^ H»t ava , s daia trans fe rred from th* mpn^ , 
device to f hft huffer; and 

the first memory module generating a second read clock signal in response 
to, and in phase with, the first read clock signal, for transmitting data from the 
buffer in the second direction of transmission. 

(currently amended) A method for generating clock signals in a memory system 
comprising: 

receiving, at a first buffer on a first memory module memdhib a memoq U^icu, 
a first write clock signal and a control signal that includes a read or write command in a' 
first direction of transmission, the first memory module including a memory device; 
receiving, at a second buffer on the first memory module, the first write clock 

-10- 
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signal in the first direction of transmission and a first read clock signal in a second 
direction of transmission, the second buffer being coupled to a first data bus and a second 
data bus; 

generating a second write clock signal in response to, and in phase with, the first 
write clock signal, for transmitting data from the second buffer in the first direction of 
transmission if the write command indicates that data is to be written to a second memory 
module in the memory system, and generating a memory write clock signal in response 
to, and in phase with, the first write clock signal, for writing data from the second buffer 
to the memory device if the write command indicates that data is to be written to the 
memory device in the first memory module; and 

generating a memory read clock signal in response to, and in phase with, a 
memory write clock signal, for reading data from the memory device to the second buffer 
if the read command indicates that data is to be read from the memory device in the first 
memory module, ihe memory write clock sipmq ] havinp anlisru ntiallv the Mmn 
propagation delay as data transferred from the ^ 0nd huffer tn th e memnn, Hevi™ ^ 
the memory read clock signal having substantially th Q same pror a tion delay as A»t» 

ftapsferred from the memory device to the second hnffer ■ ■■ „ y . ) , , jyul 

being gmiuatul m response to tin fiui mite, cluck Aigual . 

48. (canceled) 

49. (currently amended) A method for generating a clock signal in a memory system 
comprising: 

receiving, at a buffer on a first memory module including a memoir dn/iic, a first 
write clock signal and a control signal that includes a read or write command in a first 
direction of transmission, the first memory module including a memory device; 

receiving a first read clock signal in a second direction of transmission, the buffer 
being coupled to a first data bus and a second data bus; and 



11 
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generating a memory write clock signal in response to, and in phase with, the first 
write clock signal, for writing data from the buffer to the memory device if the write 
command indicates that data is to be written to the memory device in the first memory 
modul e, the memory write clock signal having sybjiaBtially . the sama V r« va? »«. m delay 
as data transferred from f h ? KuflFer to the memory devic* 

50. (currently amended) A method for generating a clock signal in a memory system 
comprising: 

receiving, at a buffer on a first memory module, a first write clock signal and a 
control signal that includes a read or write command in a first direction of transmission, 
the first memory module including a memory device; 

receiving a first read clock signal in a second direction of transmission, the buffer 
being coupled to a first data bus and a second data bus; 

generating, in response to the first write clock signal, a memory write clock signal, 
the memory write clock signal being in phase with the first write clock signal; and 

generating a memory read clock signal in response to, and in phase with, the 
memory write clock signal, for reading data from the memory device to the buffer if the 
read command indicates that data is to be read from the memory device in the first 
memory modules memory re^d clock s^nal having snWa qtjaiivtha same r rf , atift , 
dglav as data transferrer! from the memory d evice to the, hnffer 

5 1 . (previously presented) A method for generating a clock signal in a memory system 
comprising: 

receiving, at a buffer on a first memory module, a first write clock signal and a 
control signal that includes a read or write command in a first direction of transmission, 
the first memory moduJe including a memory device; 

receiving a first read clock signal in a second direction of transmission, the buffer 
being coupled to a first data bus and a second data bus; and 
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generating a second read clock signal in response to, and in phase with, the first 
write clock signal, for transmitting data from the buffer in the second direction of 
transmission if the read command indicates that data is to be read from a second memory 
module in the memory system. 
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